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Abstract 

The interaction of the spinor field with the Weinberg's 2{2S + 1)- compo- 
nent massless field is considered. New interpretation of the Weinberg's spinor is 
proposed. The equation analogous to the Dirac oscillator is obtained. 
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In the Weinberg's 2(2S'+1)- approach || to description of particles of spin S = 1 the 
wave function (WF) of vector bosons is written as six component column. It satisfies 
the following motion equation: 
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where 7 Mi , 's are covariantly defined 6 ® 6- matrices @, v — 1 ... 4. 

The 6- component WF's \I/( 5=1 ) = (t^j are transformed on the (1, 0) © (0, 1) repre- 
sentation of the Lorentz universal covering group SL(2, C) . This way of description 
of the 5 = 1 particle has some advantages, indeed ||. 

In Ref. [la, p.B1323] and Ref. 0, p. 361] the following invariant (the interaction 
Hamiltonian) for interaction of 3 bispinors (e.g. two particles of spin S = 1/2 and one 
particle of spin S = 1) has been constructed: 
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where 
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are the Wigner 3j- symbols. 



Assuming the interpretation of the Weinberg's spinor as the sum of vector and 
pseudovector [5b, formula (5)][]'Q: 



$ fc = A k + iA k , 
= — iAk. 



(3) 



in the case of massless S = 1 particles (photons) we get the following invariant for inter- 
action of two spinor particles with the electromagnetic field (the spinor representation 
is used) : 
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( In (0) we choose the sign " + " for definity). Taken into account the relation between 
the Pauli a- matrices and the Clebsh-Gordon coefficients (formula on the p. 65 in 
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1 In Ref. [0 to the importance of the pseudovector potential A k in QED has been paid attention. 

2 As shown in Ref. [5a] the interpretation vl/(' s=1 ) according to [lb, p.B888] leads to the contradiction 
with the theorem about connection between the (A, B) representation of the Lorentz group and the 
helicity of particle with the WF which transforms according to this representation (B — A = A). 
Moreover, the Weinberg's equations [lb, formulas (4.21) and (4.22)] admit the acausal (E 7^ ±p) 
solutions M. 
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one can rewrite the previous expression (f|) as following: 
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In fact, the coupling constant g is equal to iey/Q, e is electric charge, k = 1,2, 3. The 
matrix 75 has been chosen in the diagonal form: 
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and 
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One can see that this interaction Hamiltonian leads to the equations (|H|), which are 
analogous to the Dirac oscillator equations |§ provided that we suppose A k = mujr k /e. 
In fact, we have the Eq. from the Hamiltonian (Q): 
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which is equivalent to the following system (c = h = 1) : 



(Bp) - e(3A) + ie(aA) 
-(op) + e(oA) + ie(aA) 



£ + 1711] = E£, 
i] + m£ = Er). 



Therefore, 
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what give (when A = and A = mior/e): 
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The appearance of new term (2iEmuj{ar)) can be explained by the fact that it 
is possible to add in the formula (5) of the paper || both the term —imuPr, which 
corresponds to the addition &i Aa^R^ (where Rij = irj), and the one ^[a x r\, which 
corresponds to the interaction term ^a, A ctjRij (where R^ = eij k r k ), m accordance 
with bivector construction rules as the expansion in Clifford algebra in the Minkowsky 



4- dimensional space [10|. So, the interaction term for the Dirac oscillator is possible 
to define: 

muj 

R = —mujOLi A a A R Ai H — ^ OijRij- (15) 
(cf. formula (32) in Ref. [TO, p. 244]). In the case of electromagnetism R 4i = %A^ and 



Rij = 6ijkAk- Thus, instead of the minimal form of electromagnetic interaction (7 M ^4 M ) 
we have the bivector form interaction (similarly to the introduction of the Pauli term). 

In this case the Eqs. (7a, 7b) in Ref. || could be written in the form (standard 
representation)^: 

{E — mc 2 )-ipi = ca ■ (p + irruor)^ + icmu(ar)ipi, 

(E + mc 2 )ip2 — c & ' (p — imujr)ipi + icmu(ar)ip2- (16) 

Would like to mention that A k , the vector potential, is the compensating field for 
the gauge transformation of the second kind and A k , the pseudovector potential, is 
the compensating field for the chirality transformation^. 

Since E k = rotA k we can see that E = 0, and H = in this case. However, the 

spectrum is influenced by the term A. Perhaps this situation is linked somehow with 

the Aharonov-Bohm effect. 

We can implement the new 4® 4- matrix field corresponding to the electromagnetic 

field: _ ' 

A k -iA k 



•' = 1% a^aJ < 17 > 

which is described by the Lagrangian: 

C = ¥ s=1) -f^ Pl/ ¥ s=1) = ify {-leijkPiPi ® 7s + (p 2 5 jk - Pj p k ) <g> /} $ fc . (18) 

The corresponding dynamical invariants are found from the tensor of energy-momentum 
which is written as following: 

T 44 = % 4>j (p 2 S jk - pjp k ) $ fc , 
Tia = ie i j k ®jPiPi<$'Y$®k, 

Tn = i€ljk®jP4P4®75®k-2i®kPlP4$k+i®kPkP4®l + i®lP4Pk®k^ 

Ti m = C5i m + iemjk^jpipi ® 75 - 2i§ k pip m $ k + i$ m pip k $ k + i$ k p k pi$ m .(19) 



3 Since the Eq. ( |To[ ) docs not lead to the term —imivflr this induces us to the assumption of 
existence of the "irregular" invariant for the interaction of two 5 = 1/2 particles and one 5=1 
particle (cf. formula (15) in Ref. [Q). 

4 See e.g. (jTl) for discussion of the chirality (75) symmetry of massless fields and neutrino theory of 
photons. As to the generalized gauge transformations, one can find in mm. 
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The problem of quantization of this field will be considered in the approaching 
publication. 
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